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Preparation of Ni/TiB2 and its property to catalyze

formic acid and produce hydrogen
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University, Hangzhou 310018, China)

Abstract: In view of the problems of low formic acid catalyzation and hydrogen production efficiency
and high catalyst cost of the catalyst titanium boride (TiB,), a composite catalyst synthesized by Ni and
TiB, was prepared by means of impregnation, with TiB, as the carrier. The property of Ni/TiB, to catalyze
formic acid and produce hydrogen was improved through the optimized preparation process. The
morphology, structure and composition of Ni/TiB, were analyzed by TEM, XRD, XPS and other
characterization methods, and the property of Ni/TiB, to catalyze formic acid and produce hydrogen was
investigated. The results showed that when the calcination temperature was 600 °C and the mass ratio of Ni
to TiB, was 1:20, Ni/TiB, had a core-shell structure where the Ni was coated by boride layers, Ni was
uniformly distributed on the surface of TiB, ., and there was an electronic interaction between Ni and TiB,.
Compared with TiB, , the activation energy of Ni/TiB, fell from 51. 8 kJ/mol to 41. 4 kJ/mol. When the
concentration of formic acid was 10 mol/L and the reaction temperature was 25 “C, the optimal catalytic
turnover frequency (TOF) of Ni/TiB, can reach 5.85 h™', which was 292 times that of pure TiB,. The

improved property of Ni/TiB, to catalyze formic acid and produce hydrogen benefited from the strong
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metal-support interaction (SMSI) between Ni and TiB, in the catalyst Ni/TiB,. The research results

provide a new idea for the application of transition metal boride-based catalyst in the field of hydrogen

energy.

Key words: TiB,; formic acid; catalyzation and hydrogen production; strong metal-support

interaction; impregnation
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